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• 4 years, P7REP_SOURCE_V15, improved PSF 
• Front/Back handled separately (different isotropic and Earth limb) 
• Energy range 100 MeV - 300 GeV 
3032 sources, 2192 at |b|>10° 

4 years of data > 1 GeV 

3FGL 
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Associations 
Two associations methods: 
•  Bayesian method  
•  Likelihood ratio (LR) method 
Association probability>0.8 
 
 
 

FSRQs 
BL Lacs 
AGUs 

72% in common 
False-positive rate < 2% 
 
 

2LAC 
new 
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Classification 
Two classification schemes: 
 
•  Optically-based (strength of broad 
lines): FSRQs, BL Lacs, BCUs  
(aka Blazar Candidates of Unknown 
type) 
 
•  SED-based: Low-, Intermediate-, 
High-Synchrotron-Peaked sources 
(LSPs, ISPs, HSPs resp.) 
 
2LAC: automatic SED fit 
3LAC: manually-controlled SED fit 
by 20 « seeders »  over 3 continents 
B. Carpenter, C. Leto, D. Gasparrini, E. Torresi, E. 
Cavazzuti, F. Krauss, F. Schinzel, J. Perkins, J. 
Becerra Gonzalez, K. Sokolovsky, L. Fuhrmann, R. 
Ojha, R. Itoh, S. Buson, S. Cutini, S. Ciprini, T. 
Kawano, Y. Fukazawa, Y. Tanaka  

FSRQs 
BL Lacs 
BCUs 

LSPs ISPs HSPs 
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2LAC vs. 3LAC tallies 

3LAC 2LAC   

+64% 
+34% 

+52% 

+164% 

3LAC: |b|>10°, 1563/2192=72% of all high-Galactic-latitude sources 
Clean sample (CS): single associations, no analysis flags 
Low-latitude sample 

New varieties: Four high-redshift (z>1) HSP-BL Lacs 
Two HSP FSRQs 
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Sky loci 

FSRQs 
BL Lacs 
BCUs 
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Misaligned AGNs 

+ five NLSyI CSS: compact steep spectrum 
SSRQ: steep-spectrum radio source 

12 FRI 
3 FRII 
8 SSRQ or CSS 

 
     gone sources  
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Spectral photon index vs photon/energy flux 

FSRQs 
BL Lacs 
BCUs 

all new 

Strong bias in photon flux 
but not in energy flux  
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Photon spectral index 

2LAC 
new •  Little overlap between FSRQs and  

  BL Lacs  

•  New FSRQs slightly softer than 
  2LAC ones: (<Γ>=2.53 vs. 2.41) 

• Not so for BL Lacs 

•  BCU spectral index distribution  
  straddling the two classes’ 
  and extending beyond 2.5 
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Photon spectral index vs νpeak  
FSRQs 
LSP-BL Lacs 
ISP-BL Lacs 
HSP-BL Lacs 

FSRQs LSP-BLLacs 

 ν
Fν
	

 ISP-BLLacs 

 ν
Fν
	

 HSP-BLLacs 

 ν
Fν
	



LAT range 

ν	



BCUs 

•  Correlation between spectral 
  hardness and νpeak confirmed 
 
•  Same applies to BCUs 
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Redshifts 

•  slightly higher z for new FSRQs 
relative to 2LAC ones  
<z>=1.33 vs. 1.17 
 
•  maximum redshift still z=3.1 

•  295/604  BL Lacs have no measured 
redshifts (55%, 61%, 40%)  for (LSPs, ISPs and 
HSPs)  

•  narrower z distribution for BL Lacs 

•  134 constraints from Shaw et al. 
(2013) 

•  Redshift limits for BLLacs not 
compatible with measured redshifts: 
measured redshifts are biased low.  
  

2LAC 
new 

FSRQs 

BL Lacs 

BL Lac subclasses 

HSPs 
ISPs 
LSPs 

2LAC 
new 
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Spectral curvature 

FSRQs 
BL Lacs 
AGUs 

91 FSRQs (57 in 2LAC), 32 BL Lacs (12 in 2LAC) and 8 BCUs  
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Variability 

FSRQs 
LSP-BL Lacs 
ISP-BL Lacs 
HSP-BL Lacs 
 

Variability index distributed as 
 
a        with 47 d.o.f. for non-variable 
sources. 
   
Fractions of sources showing 
significant variability  
FSRQS: 69% 
BL Lacs: 23 %  
(39%, 23%, 15%) for (LSP, ISP,HSP) 
 
Monthly light curves to be extended 
beyond 48 months, continuously 
updated and posted on the ASDC site 
 

2
nχ

BCUs 
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FSRQs 
LSP-BL Lacs 
ISP-BL Lacs 
HSP-BL Lacs 
Other AGNs 
 

Lγ  / Compton dominance   

FSRQs 
BL Lacs 
BCUs BL Lacs 

high-z HSP BLLacs 

LSP ISP LSP HSP 

HSP FSRQs 
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log N-log S 

1LAC 
2LAC 
3LAC 

Contribution to diffuse gamma-ray background compatible with previous 
estimates 

All BL Lacs 

FSRQs BCUs 
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Connections with neighboring bands 

FSRQs 
BL Lacs 
 

•  85 3LAC sources in the Swift BAT  
  70-month survey 
  only 9 BAT FSRQs and 7 BL Lacs  
  missing in 3LAC  

•  55 out of 56 TeV AGNs in 3LAC 
(HESS J1943+213 missing)  
  28 found to be variable  
•  96 3LAC AGNs in the V38  
  INTEGRAL Cat. 
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Connection with BZCat 

BZcat sources:  
      in 3LAC 
      others 

LAT-detected fraction: 24% (409/1707) for FSRQs, 44% (543/1221) for BL Lacs 
and 27% (59/221) for BCUs 

redshift radio 

X-ray optical 
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Conclusions 

The 3LAC represents a signicant improvement over the 2LAC. 
It should be made public within a few weeks. 
 
A master list of all LAT-detected AGNs is maintained at the ASDC 
web site, including those sources reported in previous catalogs and now  
missing in 3LAC.    
 
Continuously updated monthly light curves extending beyond the 48 m- 
period will be posted at ASDC as well.  
 
The 4LAC will use >5 years of data and will make use of improved 
IRFs (Pass 8). It will probably constitute another notable step forward.       


